Application No. 10/593,574 

Amendments to the Claims : 

The following listing of claims will replace all prior versions, and listings, of claims in 
the application: 

1 . (Currently Amended) An apparatus for measuring determining a high 
resolution surface displacem e nts. displacement measurement relative to a target surface, the 

apparatus comprising: 

a light source whiek -arranged to proiec tp roj e cts a beam of light upen- aonto the 

target surface; and 

a detector arranged to receive light reflected from the target surface and 
configured to provide image data corresponding to the received light, wherein the detector 
tha^has a number of pixels at least about 50% larger than a largest number of pixels that are 
included in a pixel address window that defines image data that is used by the apparatus for 
determining the high resolution used for a surface displacement moaGur e men tm easurement; 

signal generating and processing circuitry operable to determine the high 
resolution surface displacement measurement, the signal generating and processing circuitry 
including a controller configured to determine the pixel address window and a memory 
including a pixel address window definition portion, 
wherein: 

the controller is configured to determine the pixel address window such that the 
pixel address window consists of a subset of pixels on the detector which have the best or 
sufficient image intensity and uniformity characteristics; 

the signal generating and processing circuitry is configured to determine a 
pixel correlation area that has an area smaller than the pixel address window, and which 
defines a number of pixel elements that will overlap in two successive correlation images and 



-3- 



Application No. 10/593,574 

participate in correlation calculations used determine the high resolution surface displacement 
measurement; and 

the signal generating and processing circuitry is configured to determine the 
high resolution surface displacement measurement based on the pixel correlation area and the 
image data defined by the pixel address window . 
2-4. (Canceled) 

5. (Currently Amended) The apparatus of claim 1, further comprising: 

an illumination beam aperture located between a light emitting element of the 
light source and the target surface, wherein the illumination beam aperture is configured to 
block light from a beam profile output by the light emitting element such that only light from 
a central portion of the beam profile output by the light emitting element is included in the 
beam directed onto the target surface an aperture which blocks light in th e beam at an int e nsity 
l e ss than about 80% of a maximum b e am intensity . 

6. (Canceled) 

7. (Currently Amended) The apparatus of claim 6, wherein the signal generating 
and processing circuitry furth e r comprising c omprises a comparing circuit which performs a 
correlation calculation using the pixels in the correlation area. 

8. (Currently Amended) The apparatus of claim 21, wherein the pixel address 
area -window i s- has dimensions between about 200 and about 300 pixels on each side. 

9. (Currently Amended) The apparatus of claim 1, wherein the light source is a 
source of coherent radiation, and the beam spot contains a speckle pattern in the light 
reflected from the target surface. 

10. (Original) The apparatus of claim 1, wherein the light source is an incoherent 
light source, and the surface includes a scale pattern indicative of displacement. 
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1 1 . (Currently Amended) The apparatus of claim 31, wherein the signal 
generating and processing circuitry is configured to determine a figure of merit for the pixels 
in the pixel address window, wherein the figure of merit is indicative of the best or sufficient 
image intensity and uniformity characteristics p ix e l address ar e a contains pix e ls having a 
pr e d e termin e d thr e shold intensity and a pr e determin e d thr e shold contrast compar e d to 
n e ighboring pix e ls . 

12. (Currently Amended) A method for operating an apparatus for measuring a 
determining a high resolution surface displacement measurement relative to a target surface, 
the apparatus comprisin g a light source; a detector that has a number of pixels at least 50% 
larger than a largest number of pixels that are included in a pixel address window that defines 
image data that is used for determining the high resolution surface displacement 
measurement; signal generating and processing circuitry operable to determine the high 
resolution surface displacement measurement, the signal generating and processing circuitry 
including a controller configured to determine the pixel address window and a memory 
including a pixel address window definition portion, wherein the method for operating the 
apparatus comprises : 

directing a beam of light from athe light source onto a -the target surface; 

reflecting the beam from the target surface and into a beam spot on arthe 
detecto r, wherein the d e tector has a numb e r of pixels at least 50% larger than the numb e r 
us e d in a surfac e displac e m e nt m e asurem e nt ; 

determining the pixel address window such that the pixel address window 
consists of a subset of pixels on the detector which have the best or sufficient image intensity 
and uniformity characteristics; 

determining a pixel correlation area that has an area smaller than the pixel 
address window, and which defines a number of pixel elements that will overlap in two 
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successive correlation images and participate in correlation calculations used determine the 
high resolution surface displacement measurement subset of pix e ls of the det e ctor which are 
to b e us e d in th e surface displacem e nt measurem e nt ; and 

determining the m e asuring a high resolution surface displacement 
measurement using th e subset of pixols based on the pixel correlation area and the image data 
defined by the pixel address window . 

13. (Currently Amended) The method of claim 12, further comprising: 
performing an interpolation to determine the high resolution surface 

displacement measurement . 

14. (Currently Amended) The method of claim 4^12, wherein the subs e t is a p ixel 
address window, containing contains between about 40000 and about 90000 pixels. 

15. (Currently Amended) The method of claim 4342, wherein the step of 
determining step comprises det e rmining a the pixel address window comprises determining a 
figure of merit indicative , wherein the pix e l addr e ss window includes the subs e t of pixels on 
th e d e t e ctor which hav e of the best or sufficient image intensity and uniformity 
characteristics. 

16. (Currently Amended) The method of claim 4512, wherein the detector has an 
area at least about 4 times larger than the pixel address window. 

17. (Canceled) 

18. (Currently Amended) The method of claim 4^12, wherein the pixel 
correlation area contains between about 10000 and about 22500 pixels. 

19. (Currently Amended) The method of claim 12, wherein the apparatus further 
comprises an illumination beam aperture located between a light emitting element of the light 
source and the target surface and the method further comprisin g comprises : 
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providing an apertur e which using the illumination beam aperture to blocks 
light ffl-from a beam profile output by the light emitting element such that only light from a 
central portion of the beam from the beam profile output by the light emitting element is 
included in the beam directed onto the target surface having an intensity less than a predefin e d 
thr e shold int e nsity . 

20. (Currently Amended) The method of claim 19, wherein the illumination beam 
aperture is used to block light all light from the beam profile p r e d e fined thr e shold that has an 
intensity that is less than about 80% of a maximum beanahintensit v of the beam profile , 

21 . (Currently Amended) The method of claim 12, further comprising: 
decoding image data included in the pixel address window, the image data 

corresponding to a pattern applied to the target surface and illuminated by the beam that is 
directed onto the target surface , to determine a first resolution absolute position measurement 
value corresponding to a n amount of displac e ment which position of the apparatus relative to 
the target surface has undergon e. 

22. (Canceled) 



